Texnuueckuii Oroanemens.: Y3K0n0a0cHble mexHoao2udecKkue paouocemu ynpasienus u cbopa oannvix YKB-ouanasona

Brimyck 34-2 (13 mukna «Jleayrkal TOMNT 3a TEXHONOTHYECKYIO PAIUOCETEY).

WHTEJUIEKTYAJILHASI DHEPTOCETH M TEXHOJIOTUYECKAS
PAJIMOCETD YJIAJIEHHOI'O YIIPABJIEHUS U CBOPA JIAHHBIX:
JIBE CTOPOHBI OJIHOI MEJAJIU

B nacmoaweii cmamve u3nodxicenvl HeKOmopvie NooXoovl K dh@hexmusHomy npumeHeHuro
COBPEMEHHOU V3KONOLOCHOU MEXHOI0SUHEeCKOU paouocemu 0OMeHa OAHHbLIMU 8 UHmepecax
co30anus u obecneyeHus QYHKYUOHUPOBAHUS NEPCNEeKMUBHOU UHMENLNeKMYalbHOU Ccemu
anexmpocHabicenus. (Smart Grid?). Ee 0CHOGHYIO UO€i0 MOJICHO 6bIPA3UMb KAK OQUYUATHHYIO
pexomenoayuo om Oedywiku: «JIroou, ne 3abvleatime, umo npogeccuonanvhvie paouocemu
Oviiu coz0anvl eamu u 0ns eac. Onu no380JAOM cOelamsb ALy UHMENIEKMYANbHYI0 CeMb
INEKMPOCHAOIICEHUs. yHue, a 8aC 0C80000UMb OM HEHYICHOU 20JI06HOU 0OOaU npu ee
akenayamayuuy. Cmamosi npeOHasHavena 0iisi pykogooumenell U mexHuyeckux Cneyuaiiucmos,
CBA3AHHBIX C CO30QHUEM U IKCHIyamayuell aemomMamu3upoO8aHHblX CUCHEM ONepamueHo-
OUCnemuepcKo20 YNPAeieHus INeKMPULECKUMU CeMAMU PAZTUYHO20 YPOBHSL.

(ITponomxenue)
3 be3onacHOCTH — Hallle Bce
TexHHUUECKOE yNpaBIEHUE OJICKTPOIHEPTETUYCCKUMH OOBEKTAMH MPEACTaBIsIET COOOU

JIOBOJIHO YYBCTBHUTENBHYIO K aBapHsM U cO0siM cdepy AESTeTbHOCTH, a )KUBET U Pa3BUBAETCS
OHa Ha OCHOBE TEXHOJIOTHI, CO3/1aBaEMBIX HE TOJILKO I HEe JTI0OMMOI.

S~

®denepanbHas ciryx0a 1Mo Ha30py B chepe CBI3U, UHPOPMAIIMOHHBIX TEXHOJIOTUH M MaCCOBBIX
kommyHukarui (https://old.rkn.gov.ru/news/rsoc/news53030.htm).

! ITemyiike moCYacTIMBUIOCH MHOTOMY HAYYUTHCSA Y KAHAJICKUX CIEIMAJIUCTOB, KOTOPHIE CO3MANM M HUCIBITAIN
MEPBYI0 B MHUPE Y3KOMOJIOCHYIO TEXHOJIOTHIECKYIO pagroceTb 0OMEHa JaHHBIMH, a MOTOM Ha MPOTSHKCHHWU TOYTH
TPUALATHA JIET OPraHW30BHIBATH W HANPABIATH MNPAKTHYECKYI0 pPAaOOTy MPOSKTHPOBIIUKOB, HH)XEHEPOB W
MPOTPAaMMHCTOB I10 Pa3BEPTHIBAHMIO TAKUX PAJANOCETEH Y HAC B CTPAHE U 3a PyOEKOM.

2 HHTe/UIeKTyadbHAN ceTh  JJeKTpocHa0:keHWs (aHLIL. Smart  grid)—  MOJICpHM3MPOBaHHas CETh
JNIEKTPOCHAOKEHHS, KOTOpas HCHOJIb3yeT MHPOPMAIIMOHHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH Ul cOopa
JIAaHHBIX 00 SHEPronpOM3BOJICTBE M DHEProONOTPEeOICHUN, TO3BOJISA aBTOMAaTHYECKH IOBBILATH 3(PQEKTHBHOCTS,
HaJIeKHOCTb, 3KOHOMUYECKYIO BBITOMY, a TAK)KE YCTONYMBOCTh MIPOU3BOJICTBA U PACIPEAEICHHUS JIEKTPOIHEPTUH.

IIpu ncnons30BaHAN MaTepHaIoOB CCHUIKA Ha CAlT 0Os3aTeIbHA.
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OnHO U3 KIIIOUEBBIX HAIPABJICHHUHN pa3BUTHUS CPEACTB MPOMBIIIEHHON aBTOMATU3aIlUH CBS3aHO C
BHEJIpEHNEM U 6oJiee MUPOKUM NPUMEHEHHEM CTeKa MPOTOKONOB oOMeHa panHeiMH TCP/IP3.
[IpeumymiecTBa OT MCHONB30BAHUS 3TOTO MPOTOKOJA HEOCIOPUMBI, M 3TO yKe He Tpelyer
JI0KAa3aTeNbCTB, MOCKOJIbKY HEOJHOKPATHO MPOBEPEHO U MOATBEPXKICHO MPAKTHUKOM, KOTOpasd,
KaK U3BECTHO, ABIIAETCS KPUTEPUEM HCTHHBI.

[Tonnepkka JaHHOTO MPOTOKOJNAa oOecreunBaeTcsi (PaKTUYECKH BO BCEX BBILIETIEPEUHCICHHBIX
BUJAX ceTedl oOMEeHa JaHHBIMH, KpPOME JIOOMTEIhCKUX CETed Majoro paamyca JCeHCTBUSL
bonbmnHCTBO MoOJeneil COBPEMEHHOTO0 OKOHEYHOTO OOOpYyJOBaHUS JJsi HPOMBINIICHHON
ABTOMATHU3AIMH OPUEHTHUPOBAHO HA BO3MOXKHOCTH PA0OTHI IO 3TOMY MPOTOKONYy. Tak 4To 3TO
y>K€ JaHHOCTb, C KOTOPOW HYXXKHO HPHUCIIOCOOUTHCS >KUTh B MHUPE W HAUTU HE TOJIBKO
s¢dheKkTUBHBIE, HO U MPAaBUIIbHBIC, YNTA: «0€30MacHbBIC) BAPUAHTHI €€ UCIIOIh30BAHUS.

Poxnenune u pazsutue nporokosna TCP/IP mpoucxonuno B 60ppde «OpoHU-CHAPSIA»: XOPOIIIHE
HapHU CTapaluCh COOPYJIUTh MOIIHYIO 3alllUTY, a JIOXHE — HATU B 9TOM 3aluTe «JIa3eiku» U
UCTIOJIB30BaTh UX B CBOMX KOPBICTHBIX MHTepecax. [loaTomy Bompoc Ge3omacHOCTH pabOTHI B
CeTAX C HCMOJb30BAHUEM BBIIIEYKa3aHHOTO IPOTOKOJA [0 CHUX IOp HEe MOTepsul CBOEH
akTyasibHOCTH. bonee Toro, coObitust siHBaps 2025 roga B CeTX POCCHMCKMX COTOBBIX
oneparopoB u [TAO «Pocrenekom» roBopsT 0 TOM, YTO XOPOLIME MapHU MHOIIA IPOUTPBIBAIOT
OTJICIbHBIE CXBaTKU B JTOM HENpPUMHPUMOM OopbbOe. VYmepd OT Takux MpPOUrpbIIIEH
OKa3bIBAETCsI HEMAJIBIM, @ B 3JIEKTPOIHEPIeTUKE OH MOXKET CTaTh U KaTacTPO(UUECKUM.

[Toaromy pa3paboTuvkaM HEOOXOAMMO CEMb pa3 MOAYMaThb MPEXIE, YEeM pELIUThCS Ha
HNOJKJIIOYEHUE OTBETCTBEHHOW aBTOMAaTHU3MPOBAaHHOM CHCTEMBbl K KaHajaM ceTeil obiero
MOJIb30BaHUA. ODTO BCE paBHO, YTO paclaxHyTh JABEpU COOCTBEHHOIO JOMa M CKa3aThb
370yMBbIIIIEHHUKaM: «BxonuTe, moxaiyiicrta, Mpl OyZieM ¢ BAMU aKTHBHO M OECKOMIIPOMMCCHO
0opoThcs Ha Haulel Tepputopun». I1o MHeE Tak JTydiie OCTaHOBUTH MX IMEPEJ HArJIyX0 3aKpbITON
JIBEPBIO. A BBI KaK AymaeTe?

B COBpeMEHHBIX TEXHOJOTHMUECKUX PATUOCETAX OOMEeHa JaHHBIMHU TaKXe HCIIONb3yeTCs
npotokon TCP/IP. Ho cama mo cebe TexHOJIOTHYECKas PaluOCETh, B OTIUYUE OT JIO0O0M ceTu
00IIero MoIb30BaHUS, SIBISETCS «3aKPBITOM 30HOI — UyKHe 3/1eCh HE XOJSAT.

[Touemy? /la moToMy, 4TO XJIOIIOTHO 3TO.

Bo-nepBbIxX, MOTYYUTH B CBOE paclopsbkeHHne 000py0BaHKE, IPUCTIOCOOIEHHOE sl pabOTHI Ha
Y3KOMOJIOCHBIX KaHajlaX Juarna3oHa yJabTpakopoTkux BomH (YKB) He Tak mpocto, oHO He
mpojaercs B J000M MarasuHe. Jla m mpuoOpecTH €ro MOXeT IO3BOJUTh ce0e TaleKko He
KaX/IbIi{ 3JI0yMBIIUIEHHUK, HE IO KapMaHy OyJeT (Mbl HE TOBOPUM 3/1ECh O MPO(eCcCHOHANBHBIX
KOMaHJax, MOJJEPKUBAEMbIX HWHOCTPAHHBIMU TrocyJapcTBaMu). A  yxX pa3paboraTh
CaMOCTOSITeNIbHO, TeM Oonee. Tak YTO 3TO TOT caMblil peAKHil ciy4aif, KOrja OTHOCHUTEJIBHO
BBICOKasI 11€Ha (B OTJIMYKE OT 3aBBIIIEHHON 1 HEOOOCHOBAHHO BBICOKOM) — 3TO OJ1aro.

Bo-BTOpBIX, MOTYYUTH AOCTYI K TEXHOJIOTUYECKONW PaJiMOCETH OOMEHa TaHHBIMH HE TaK MPOCTO,
KaK 3TO MOXET MOKa3aThCs CHENHUATIHCTY, TAIEKOMY OT paguocBsa3u. OOBIYHO TEXHOJIOTHYECKas
panuoceTh paboTaeT Ha JOCTATOYHO OOJBIION TEPPUTOPHH (HOMHHAIBHO nuameTpoM 50 kM) u

3 TCP/IP — Ha6Gop MPOTOKOJIOB, KOTOPBI 3aJ1a€T CTAHAAPTHI CBA3M MEKLY KOMIILIOTEPAMHU M COJEPIKUT MOIPOOHBIE
COTJIAIIEHUS O MAapIIPYTU3ALUU U MEKCETEBOM B3aUMOJIEHCTBU.
4 Kapn Mapkc, «Te3ucsl o @eiiepbaxe.

HpI/I HCIIOJIb30BAaHNUN MaTEPHUAJIOB CChIIKA Ha caiiT 00s13aTeNbHa.
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UMEET apXUTEKTYpPy «TOYKAa — MHOTO TO4YeK». UTOOBI 00ECIeuuTh HAJE)KHYIO CBSI3b HA TaKyIO
JATLHOCTh, MCIIONIb3YIOTCS 0a30BbIC CTAHIIMM, YCTAHABIMBACMbIC Ha BO3BBINICHHBIX yYacTKaX
MECTHOCTH ¥ paboTaronme dYepe3 aHTCHHBI, IMOJABEIICHHbIE HA BBICOKMX MauTaX. Takum
00pazoM, 4YTOOBI MOJYYHUTHh (PU3UYECKUN JOCTYN KO BCEM Yy3JIaM, HEoOXoaumo paboTaTh ¢
no3uru bC, 4To mpakTU4ecKu HEBO3MOKHO.

B-tpetpux, pabora B 3(dupe Ha BBIIEICHHBIX PAJAMOYACTOTAX >KECTKO KOHTPOIUPYETCS HE
TOJIbKO TEXHHUYECKOW CIIyk00ii ee Biajenbla, HO U Perynsaropom, a 3Ha4UT rOCyJapCTBOM, TO
ecthb, Poccuiickoit denepanueii. EcTp kenaromme 100poOBOJIBHO MOMPOOOBATh «ITOO0IATHCS C
rOCyJapCTBEHHON MAIIMHOM M €€ TEeXHUYECKUMH BO3MOXKHOCTSIMH (CYUIECTBYIOUIUMU U
MEePCIEKTUBHBIMH, TTOCKOJIBKY CPEACTBA U METOJbI KOHTPOJIS PAIHOCIICKTPa, KOTOPHIN SIBISETCS
«OXpaHSAEMBIM» FOCYIapCTBEHHBIM PECYPCOM, IOCTOSHHO COBEPIIEHCTBYIOTCS ) ?

4 ’Kusbl Oynem, He moMpeM

JIr06ast aBTOMATH3MPOBAHHAS CHCTEMA JOJKHA CTPEMUThCS K Ujealy B YacTH HaJeKHOCTUS U
KuBydecTH'. OCOOEHHO aKTyalbHO O5TO YTBEpKJAEHHE [/ OTBETCTBEHHBIX CHCTEM U HX
KOMITOHCHTOB, CBSI3aHHBIX C pabOTON B pealbHOM MaciiTade BpEeMEHHU, KaKOBOW, OJHO3HAYHO,

ABJIACTCA aBTOMATU3UPOBAHHAA CUCTEMA NUCIICTYCPCKOI'0 YIIPABJICHUA 3Hepr006”beKTaMI/I.

[TapameTpsl HaJEXKHOCTH U JKUBYYECTHM paJUOCETH 3aKIaAbIBAlOTCA HA JdTane ee
OPOEKTHPOBaHUS U pa3BepThiBaHUs. CeTn CBA3M OOLIEro IOJB30BaHMS CO3AAIOTCA B
COOTBETCTBUU CO CTaHAAapTaMU, paCCUMTAaHHBIMU HAa CBOMX OCHOBHBIX I10JIb30BaTEIEH — YaCTHBIX
a0OHEHTOB. DTU CTAHAAPTHI JJOCTATOYHO BBICOKM, HO BCE PABHO, B OOJBIIMHCTBE CIIy4yacB HE
JOTATUBAIOT 710 TpeOoBaHuil, npeabsasiasieMbix AC/Y O.

B nacrosiee BpemMsi UMEIOTCS IIMPOKHUE BO3MOKHOCTH OPTaHU3allMU CITYTHUKOBBIX JIMHUW CBSI3U
IIpakTU4YeCKU Ha Bcel Tteppuropun Pocculickonn @enepanuu, 3a UCKIIOYEHHEM PailOHOB,
PAaCIOJIOKEHHBIX B MOJSIPHBIX IUpoTax. OaHAKo, MO pe3yjbTaTaM OIEHKH, MPOU3BEIECHHOMN
OTpAci€BbIMU  CIEUUAIUCTAMH, TPU  HUCHOJb30BAHUU CIIyTHUKOBBIX  KaHAJIOB  CBSI3U
JUIS OPTAaHU3AIMU  TEXHOJIOTMYECKUX CETEeM CBSI3M CIIEAyeT IOMHUTh, 4YTO HaJEKHOCTh
OJIMHOYHOTO CIYTHHUKOBOTO KaHajga HE BCETJa YJOBIETBOpSET TpeOOBaHUSM K CETAM
TEXHOJIOTHYECKOM CBs3H. Tak, KO3(p(UIIUEHT TOTOBHOCTH OT/ACIBHO B35 TOM CITyTHUKOBOU JIMHUHU
CBSI3H, 10 OLIEHKAaM Pa3JIMYHbIX UCTOYHUKOB, Konednercs ot 0,985 no 0,998, uro B 60IBIIMHCTBE
CJIy4aeB HEJIOCTATOYHO /U1 OPraHU3alMH CBSI3H OTBETCTBEHHBIX TEXHOJOTMYECKHUX MPOLIECCOB.

5 Bonee moapoGHO BOMPOCH OOECTIEUEHNs] GE30TIACHOCTH B y3KOIOJOCHBIX TEXHOJIOTHYECKHX pamuoceTsx YKB
JMara3oHa M3J0KEeHBl B TeXHHYecKoM OloiieTeHe «Y3KOIOJIOCHBIE TEXHOIOTHYECKHE PAAMOCETH YIPABICHUS U
coopa nmanupix YKB-mmanazona», Beimyck 3: «[loaBWKHBIE pagvoceTH oOOMEHa JaHHBIMH IS CIYXKO
00IIIeCTBEHHOH 0€301acHOCTI.

® HaaeskHOCTh aBTOMATH3MPOBAHHON cucTeMbl (HagesxHocTh AC) — koMmuiekcHoe cBoicTBO AC COXPaHATh BO
BPEMEHH B YCTaHOBJICHHBIX IIpeJesiaX 3HAueHHs BCEX MapaMeTpoB, XapaKTepu3ylomux crocobHocTh AC
BBITIOJIHATh CBOM (YHKIHMH B 33aJaHHBIX PEXKMMaxX M YCIOBHAX JKCIuTyatanuu. [Ipmmeuanme. Hamexnocts AC
BKITIOYAaeT CBOWCTBa 0€30TKa3HOCTH M peMoHTompurogHoctd AC, a B HEKOTOPBIX CIy4asx M JOJTOBEYHOCTH
texanueckux cpeactB AC (m.3.11 TOCT 34.003-90 « ABTOMaTH3UPOBAHHBIE CUCTEMBI. TEPMUHBI ¥ ONIPEICICHUS ).
7 JKuBydecTh ABTOMATH3MPOBaHHON cucTeMbl (kuByuecthb AC) — cBoiictBo AC, XapakTepusyemoe
CIIOCOOHOCTBIO BBINIOJIHATH YCTaHOBJICHHBIH 00beM (DYHKIMH B YCJIOBUSIX BO3ACHCTBUII BHELIHEH CPE/Ibl M OTKa30B
KOMIIOHEHTOB cucteMbl B 3agaHHbIX mnpefenax (1m.3.12 T'OCT 34.003-90 «ABTOMaTu3upoBaHHBIE CHCTEMBI.
TepMuHBI 1 OnIpeieIICHHS).

HpI/I HCIIOJIb30BAaHNUN MaTEPHUAJIOB CChIIKA Ha caiiT 00s13aTeNbHa.
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YroObl nemymka He 3a0bu1, AaBaiiTe 3amumeM ¢GopMmyidy pacyera Toro ko3dduuumenra
TOTOBHOCTH (JUIs IymIel yOeAUTEILHOCTH B aHTJIOA3BIYHOM HCIIOJTHEHHH):

K = MTBF/(MTBF+MTTR),
re:
— MTBF (Mean Time Between Failure) — cpemnee Bpems HapaOOTKM Ha OTKa3 (CpemHsis
HapaboOTKa; MEXTy OTKa3aMH);
—MTTR (Mean Time To Repair) - cpenHee BpeMsi BOCCTaHOBIIEHHS pabOTOCIIOCOOHOCTH
(cpenHee BpeMs 10 BOCCTaHOBJICHUS).
Crnenyer orMeTuTh. YTO K03()(UIIMEHT TOTOBHOCTH JIJIsl COTOBBIX CETEH 0OIIET0 MOJIb30BaHUS HE

CHJIBHO OTJIMYAeTCSl OT aHAJIOTUYHOIO Iapamerpa sl ceTed Tele(OHHOH CBS3W, JaHHBIE O
KOTOpPBIX Ipe/cTaBiieHbl B Tabnuue 2.

Tabmuua 2. TexHuueckue HOPMBI Ha MOKa3aTeNu Haae)kHOCTH cetel cBsizu ([Ipunoxenne Ne 2 x

TpeboBanusM K OpraHU3alIOHHO-TEXHUUECKOMY o0ecreyeHno yCTONYUBOTrO
(YHKIMOHUPOBAHUS CETH CBSI3M OOIIETO MOJIb30BAHMUSA).
Iij‘i Tumn ceTu 3J1eKTPOCBA3M Koaq)qmu“engol;)?;;mm)ﬂ" (Kr),
1. CeTb MEXIYyTOPOJIHOM U MEXAYHAPOIHOU He menee 0,999
TeJIe)OHHON CBSI3U
2. | Cetb 30HOBOI TenedoHHOM cBSA3H He meHee 0,9995
3. | Cetb MecTHOM TenedOHHOMN CBSI3H He menee 0,9999
4. | Tenerpadnas cerb cBsizu U ceTh «Temexcy He meHee 0,9999
5. | Cerp nepenauu JaHHBIX He meHee 0,99

Jlna cereli cBsI3W Majoro paguyca JEHCTBHUS, PABHO KaK M JUIS IIMPOKOIIOJIOCHBIX PaJnoCeTen
oOMeHa JaHHBIMH JTaHHBINA MapaMeTp BOOOIe HE HOPMHUPYETCSL.

Kak Bugure, B yacTi oOMeHa JaHHBIMHU OKa3aTellb HAXOAUTCS JAJEKOBAaTO OT MUHHMMAaJIbHO
TpeOyeMbIX TpeX JEBSTOK.

B Hacrosimee BpeMsi TEXHOJOTHYECKHE paAMOCeTH oOOMEeHa JaHHBIMH CTPOSITCS C
HCIIOJIb30BAHUEM «IPO3PAUYHBIX»S M «HAKETHPYIOIIUX»’ pPaadOMOJEMOB, HCIOIb3YIONIUX
Mocie0BaTeIbHBI B MEPBOM cllydyae JHMOO TMOCHeA0BaTeNbHBIH M CETEeBOH BO BTOPOM
unTepdeiicel. [lepBas rpynna onTuMu3MpoBaHa A oOMeHa TeJeMeTpuyeckoi nHpopMarei u
UMeEET OrpaHWYEHHbIE BO3MOXKHOCTH IO JIOTIOJHUTEIBHOMY CEpBUCY (HAIpUMEp, HE MO3BOJISET
yIaJIEHHO MPOU3BOJIUTH HACTPOWKY paauomozieMa). Bropas — mojaaepkuBaeT IMOJHOLEHHYIO

paboty mpotokosa TCP/IP u Bce mpemocTaBiseMble STUM TPOTOKOJIOM CEPBHUCHL. B CBs3u ¢

8 «IIpo3pauHblii» PagMOMOIEM — YCTPOICTEO, BBHIIOJHAIONIEE MOOUTHYIO Mepeaady HU(POBBIX JaHHBIX 6€3 HX
MIPOMEKYTOUHOTO IpeoOpa3oBaHmst. PagnoMoaeMbl TaHHOTO THIA €Ile HA3bIBAIOT TEIEMETPHUECKUMH, MOCKOIBKY
OHH 00€eCIeYnBal0T MHHUMAIIFHOE BPEMS JOCTYyINa K pagHoOKaHAIy M HE T00aBIAIOT K MOTOKY JaHHBIX CIyXeOHOH
UHPOPMAIUH.

® «IlakeTHPYIOIHI» pPAIMOMOIEM — YCTPOHCTBO, BHINONHAKIIIEE Mepenady HOUQPOBBIX MAHHBIX C HX
NPOMEXYTOYHBIM IpeoOpa3oBaHHEM, pa3lejeHHEeM Ha TakeThl (OompenesieHHbBIM 00pa3oM  ogOpMIICHHbIE
Onoku nanHblX). Kpome mepenaBaeMbIX JaHHBIX KaXABIH IAKET COJEPXKUT Clly)KeOHylo uH(opmanuio,
00ecIeynBaIOLIy IO MTOICPKKY COOTBETCTBYIOIIETO NAKETHOTO TPOTOKOJIA.

HpI/I HCIIOJIb30BAaHNUN MaTEPHUAJIOB CChIIKA Ha caiiT 00s13aTeNbHa.
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3TUM, N0 MHEHHMIO JEAYIIKH, BTOpas Tpymma pagdoMOJIEMOB IpeJcTaBisieTcst Ooiee
HPEANOYTUTEIILHON AJIs 00CITYKUBaHUSI HHTEIUIEKTYyalIbHBIX paJiloCeTei.

Cremyer OTMETHTD, UTO CpeJHee BpeMsi HapaOOTKU Ha OTKA3 COBPEMEHHOTO PaIMOTEXHUYECKOTO
000pyTOBaHUS JJIs1 Y3KOIOJIOCHBIX TEXHOJIOTHYECKUX PaJInOCceTeii 0OMEHA JaHHBIMU COCTABIISICT
He MeHee 400 ThICSY 9acoB ISl «IAKETUPYIOUINX» paguoMoaeMoB (6osee 960 ThiCsd yacoB AJist
«IPO3pPAYHbIX») TPU CPEIHEM BpeMEHHU J0 BoccTaHoBieHus (0,3 yaca (€CTECTBEHHO, €CIM Ha
o0wekre npucyrctByeT 3UIL, uTo 00s3aTENIEHO YUUTHIBAETCS MPU MPOCKTUPOBAHUU PATUOCETH,
U TEXHUYCCKHHA  CICHUAINCT, CHOCOOHBIA MEPEeKIIOYUTh TpU  KaOews:  aHTCHHBIMH,
uH(GOPMAIMOHHBIA W nuTaHus). LlUpbl B NMPUBEACHHYIO BBIIIC PACUCTHYIO TAOIHIy MOYKHO
MOJICTABUTH CAMOCTOSITEIILHO, PE3yJIbTAT OYJIET OUYeHb CHIIBHO CTPEMHUTHCS K CIMHHIIC.

Ho 370 TO, 4TO Kacaercsi TEXHOJOTHUECKUX PaIuoceTeld 0OMEHA JaHHBIMU, KOTOPbhIC N3HAYAIHHO
CO3JIaBAJIMCh JIJISl PEIICHUsI OTBETCTBEHHBIX 3a/1a4. A BOT B PAIUOCETAX, aAalTHPYEMbIX K TAKUM
3ajauaM, BC€ BBINIJUT JOCTATOYHO OJenHeHbko. Hibke olleHKa, clenaHHas BeAyIIMMU
OTpacleBbIMU CIENUAIuCcTaMu ', s pajuoceTel yIpaBieHus TeleMeXaHUKOH, TpeOoBaHus K
KOTOPBIM OYCHb OJIM3KH K TPEOOBAHUSM, PEABSBISCMBIM K TEXHOJIOTUICCKAM PAIUOCETIM JIJIs
ACHY D. K npumepy, s OpraHM3alldd KaHaja CBS3U CHCTEM TeJeMEeXaHUKU
ra30TPaHCIOPTHBIX CHUCTEM BEIUYMHA KOX(PQPHUIIMEHTAa TOTOBHOCTH B 3aBHCUMOCTH OT
3HAYMMOCTH TPYOOIPOBOIA JOIKHA cocTaBATh oT 0,999 no 0,9999311,

Tak BOT, BUeNsAX obecreueHHs NPABUILHOCTM MPOEKTHBIX pELICHHI IpH OpraHU3aluH
TEXHOJIOTMYECKOH CBA3M BJIOJIb MArUCTPAILHOTO Ta30MpOBOA ObLT MPOBEJEH CPABHUTEIbLHbIH
aHAIlM3 BApMAHTOB MCIOJIB30BAHHs CIIyTHUKOBOM CBS3M MJIs 3a[au TeJeKOMMYHHKAIMOHHOTO
B3aHMO/IEHCTBHS COBMECTHO C PAa3IMUHBIMH Ha3eMHBIMH JuHUAME cBsisu (BOJIC'2, IIPPJI'%)
Ha IpHMepe TUMOBOIO y4acTKa MAaruCTPalbHOTO ra3onpoBoaa. OIHUM M3 acleKTOB CPaBHEHHS
BApPHAHTOB CTajla HAJEKHOCTh MH(OPMAIMOHHOrO OOMeHa JIsi IMHEHHON TeTeMeXaHUKM Kak
Hauboslee TPeOGOBATEILHOIO 3BEHA B 00ECICUEHHH HANEKHOCTH HH(OPMAIMOHHOTO OOMEHa.
TIpoBeIeHHBIH aHAIH3 MO3BOJIUI CAENaTh CIeIYIOIME BBIBOIbI:

— CIIyTHUKOBBIE CHUCTEMBI CBSI3M IO CBOUM IIOKa3aTeJsiM (BPEMEHHM JIOCTAaBKH HHGOpMAIINH,
ABTOHOMHOCTH  pabOThl, KIMMAaTHYECKHMM HOPMaM, CpaBHUTEIHBHO MalloOMy BpEMEHU
pa3BepTHIBaHMS) OTBEUYAIOT TPEOOBAHUSM, MPEIBSIBIIEMBIM K KaHAJIaM CBSI3M CUCTEM JIMHEHHOMN
TEJIEMEXAaHUKU MaruCTpaabHbIX Ia30IPOBOIOB;

— I10 TIOKA3aTeNll0 HAJeKHOCTH CITYTHUKOBAsi CHCTEMa CBSI3M HE yJIOBJIETBOPSET TPEOOBAHMSIM,
NPEABSABISIEMBIM K KaHAJIAM  CBA3W CHUCTEM JIMHEWHOW TEJIEMEXAaHUKU MaruCTpajibHbIX
ra3orpoBOJIOB, KPOME cliydast C JByMsI Pa3HECEHHBIMH 3€MHBIMU CTAaHIUSIMH, PaOOTAIOIIMMH
Ha pa3Hble KOCMUYECKHE alNapaThl;

— MPUHUMATh pEIIeHWe O HEOOXOJAMMOCTH YCTAaHOBKH JBYX CTaHIMA CIYTHUKOBOW CBS3H
B OJIHOM MecTe, paboTaromMX Ha pa3Hble KOCMHUYECKHe amnmaparbl (OpUM. €cCld Takas

10 «CryTHUKOBas CBA3b KaK JJIEMEHT EIMHON CETH TEXHOJOTMYIECKON CBA3M Kopropamum» Muxamn CMBIYEK,

TIaBHBIN crienuanucT otaena cBsizu OAO «'unpora3neHTp», K.T.H.

1 CTO Tasmpom 2-1.18-598-2011. JIOKyMEHTHI HOPMATHBHBIE [UIs ITIPOEKTHPOBAHMS, CTPOMTENBLCTBA W
skcruryatanuu 00bekToB [TAO «I"a3mpomy. TunoBkle TeXHUYECKHE TPEOOBAHUS Ha TEXHOJIOTHUYECKYIO CBS3b.

12 BOJIC (BOIOKOHHO-0NTUYECKAS] JIUHUSA CBSI3H) — BOIOKOHHO-ONTHYECKAS CUCTEMA, COCTOSIIAsT U3 MACCUBHBIX
W aKTUBHBIX D3JICMECHTOB, MpeJHAa3HAYCHHAs JUIA TIepenayd WHGPOpPMANMU B ONTHYSCKOM (Kak MPaBHIIO,
OmmkHEM HH(PaKpacHOM) TUara3oHe.

3 IPPJI (umppoBas pagmopeseiiHasi JHHHS) — OJMH M3 BUIOB HA3EMHOMN PaJHOCBA3M, OCHOBAHHBIM Ha
MHOTOKPaTHOM peTpaHCISLUU paJuoCurHanoB. PanuopeneiiHas cBsi3b OCYIIECTBIISIETCS, Kak MPAaBUIIO, MEXIY
CTallMOHAPHBIMH O0BEKTAMU.

HpI/I HCIIOJIb30BAaHNUN MaTEPHUAJIOB CChIIKA Ha caiiT 00s13aTeNbHa.
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BO3MOXXHOCTh BOOOIIE HMMEETCsI), IeIeCO00pa3HO IOCNe MPOBEACHUS HATYpPHBIX HCIBITAHUN
TAaKOro BapHaHTa OpPraHU3alliu CBS3H, PYKOBOJCTBYSCH SKOHOMHUYECKOH II€JIeCO00pa3HOCTHIO,
MOCKOJIBKY 3aTpaThl Ha CBSI3b YBEJIWYHMBAIOTCSI MUHUMYM B JiBa pa3a (M 3TO TOJIBKO B cllydae,
KOTI'Jla UMEETCSI BO3MOXKHOCTh TAKOTO MOKIIOUYECHHUS);

— CIIyTHUKOBBIE CHUCTEMBI CBSI3M MOTYT OBITh HCIIOJIb30BAHBI JIJISl OPTaHU3ALMNHN «ITHOHEPHOM»
CBA3M Ha HayaJIbHOM TIEpUOJIE€ JKCIUTyaTalldd MAarucTpajJbHBIX Ta30MpOBOJOB, a TAKKe
JUISL pe3E€PBUPOBAHUST HA3€MHBIX CHCTEM CBSI3U IIOCJI€ 3aBEPIIEHUS CTPOUTENHCTBA HA3EMHBIX
munui cBs3u (BOJIC wim LIPPJI);

— HauOoyiee  MPEANOYTUTEIBHBIM  C TOYKM  3pEHUS  HAJCKHOCTU  OOECIEUECHHS]  CBS3HU
JUTSL KOMITJIEKCHOTO PELLIEHUs 3a/1a4 CBS3H U TeJIEMEXaHUKH MPEJCTaBISIeTCS BapUaHT COUETaHUs
HazeMHbIX JuHUN cBsizu (BOJIC wim LIPPJI) u cucteMbl CiyTHUKOBOW CBSI3U € pa3MelleHUEM
MaJIbIX CTAHIIMA CITyTHHKOBOM CBS3U Ha Ka)KJIOM KOHTPOJIbHOM MyHKTe Tenemexanuku (K11 TM)
Y Ha IPOU3BOACTBEHHBIX tomaakax (I1IT).

B HCKITIOUMTENBHBIX CIy4asX NpU IOJHOM OTCYTCTBHHM Ha3eMHBIX JIMHUHA CBSI3M U IpU
H€06XOZ[I/IMOCTI/I IIOBBICUTH HaJCXKHOCTb JOCTaBKH TeHeMeTqueCKOﬁ HHq)OpMaHI/II/I
PEKOMEHIyeTCS TMPHUMEHSTh BAapHAHT C MCIOJB30BAaHHEM CHUCTEM CITyTHHKOBOM  CBSI3U
Ha KI1 TM u I1I1, pabGoratonmx uepe3 nsa KA:

—pU  CKATBIX CPOKAX CTPOUTENLCTBA MAarMCTPaJbHBIX TPYOONPOBOJOB KaK BpPEMEHHOE
peuieHue;

— P OTPAHWYCHHUAX TO (MHAHCHPOBAHHUIO HA IMEPHOJ JI0 Pa3BEPTHIBAHUS HA3EMHBIX JIMHUM
CBSI3U;

— IIpY HAJIMYUH KaKUX-TH0O0 OrpaHUYEHUI Ha MPUMEHEHHE Ha3eMHBIX TEIEKOMMYHHUKAITMOHHBIX
TEXHOJIOTUH (0cOOEHHOCTH penbeda, yAaIeHHOCTh U T. I1.).

Tunosoe paccrosaue ot KII TM go IIII coctaBnsier okono 15 km. Bbl yke mocuuTanu BO 4TO
BaM WJIM BalleMy 3aKa3uuKy o0oiiiercss o0ecrieueHre HaIeKHOCTH MepeIayu TaHHBIX Ha TaKoe
paccTosiHUE OT KaXKJI0ro KOHTPOJHMPYEMOrO ITyHKTa C MCHOJIb30BAHUEM JIByX KOMIUIEKTOB
00opyAoBaHus, PA0OTAIOIINX Yepe3 IBE CUCTEMBI CITyTHUKOBOW CBS3H?

[Tpuniun ayGnupoBaHus (pe3epBUPOBAHHUS) C II€JbI0 TOBBIICHUS HAJEKHOCTH OOMEHa
JAaHHBIMU HIMPOKO NPUMEHSETCSI U B CETAX COTOBOW CBA3HM: HApUMEpP, B MPOrPAMMHUPYEMBIX
KOHTpOJUIEpAX WJIM BHEIIHUX pagUOMOJEMax s TakKWX PpaguoceTeil, BBITYCKAEMBIX
HEKOTOPBIMU OTEUECTBEHHBIMU MPEANPHUATHIMH, MPEeaycMOTpeHa ycTaHoBKa ABYX SIM-kapt
pa3IMYHBIX ONIEPATOPOB CBS3H. YUUTHIBAasi OTHOCUTEIBHO HEBBICOKYIO CTOMMOCTH CHEIUAJIBHBIX
Tapu(oB IJs NepeJaunu TeIEMETPUUYECKUX JIaHHBIX, TAKOE PEHICHHE MOXET BBITJISIETh BIIOJIHE
o0ocHoBaHHBIM. OJIHaKO, KaK BCE MbI XOpOIIO 3HaeM, JpsABON KpoeTcs B JeTaisx. B stom
Clly4ae IKCIUTyaTHUPYIOLIEH OpraHu3aluy NPUXOJUTCS IUIATUTh BIBOMHE, mpu 3ToM 50% — 3a
BO3/yX, IMOCKOJIbKY €IMHOBPEMEHHO HCIOJb3YEeTCsI CeTh TOJIBKO OJHOrO orepaTtopa cBsi3u. U,
caMmoe TIJ1aBHOE, B OOJIBIIMHCTBE CIy4yaeB 00a omeparopa CBS3M MCHOJIb3YIOT €AMHbIE aHTEHHO-
MauTOBbIE€ COOPY)KEHHS, pa3MEIICHHbIE B OJHON TOYKE, HUMEIOUINEe E€IUHYI0 CHCTEMY
NIEKTPONUTAHUS M MAruCTpajdbHOM CBs3U. Tak 4YTO Takoe pelEeHUuEe M IOBBIILICHUS
HaJIe)KHOCTH, YTO MEPTBOMY IMpHUIIapKa.

O6 wWCcrHonp30BaHUM  TyOJUPOBAHUS B  JIIOOMTEIBCKAM CETAX MaJOM  JTaJbHOCTH H
[IXPOKOTIOJIOCHBIX CETSIX OOIIET0 MOIb30BAHUS MOYKHO U HYKHO 3a0BITh, OT CIIOBA «COBCEM.

A YyTO C TEXHOJIOTIMYECCKUMU paIII/IOCGTHMI/I 06M6Ha JAHHBIMU B YaCTU BBIIIOJIHCHUA
HEO0OXOAMMBIX TpeOOBaHM 1O HanekHOCTU? TyT BCe Kak pa3 B IIOKOJIAIE.

HpI/I HCIIOJIb30BAaHNUN MaTEPHUAJIOB CChIIKA Ha caiiT 00s13aTeNbHa.
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Ob6opynoBanue 0a30BBIX CTAaHUUH [JIi TEXHOJIOTHYECKHUX pAIHOCETeH BBIMYCKACTCs, Kak
IIPABUJIO, B HECKOJIBKMX BApUAHTaX, ONMH U3 KOTOPBIX — C IOBBILICHHON HAJEKHOCTBIO. TO ecTh
B COCTaBE CEPUMHO BBITYCKAEMOM MOJEIM MMEETCs [Ba IPUEMOIEpeaTunKa, NEPEKIIOUEHUE
MEXJly KOTOPBIMH B Clly4ae BBIXOJA M3 CTPOs OJHOTO M3 HUX IPOU3BOJUTCS aBTOMATHYECKHU.
MOo’XHO HE YIIOMHHATh O TOM, YTO U JIEKTPONMUTAHUE TaKUX YCTPONCTB OPraHM30BaHO IO JIBYM
JUHUAM, a B paboTe MOTYT MCIIOJIb30BaThCs JBa aHTEHHO-(pUIEpHBIX ycTpolicTBa. To ecTh, B
noctpoeHnu bC oTCyTCTBYET euHas TOYKa OTKa3a.

Kpome Toro, B HEKOTOpBIX MOJIENSIX 0Aa30BbIX CTAHLUI pealn30BaHa CXxeMa aJlalTallud CKOPOCTH
oOMeHa JaHHBIMU K YCJIOBUSM Ipuema. To ecTh, B cilyuyae M3MEHeHus ycioBuil npuema bC
aBTOMAaTHUYECKU CHUYKAET WJIM MOBBIIIAET CKOPOCTh OOMEHA JaHHBIMHU, O0ecIieunBasl yBEINYEHUE
BEPOSTHOCTH/HAJIS)KHOCTH MX JOCTABKU WM MOBBIIIEHUE MPOITYCKHON CIOCOOHOCTH PaHOCETH.
IIpu paGorte B Takoil paavoceTn Ha 0a30BOM CTaHLMU MOTYT MCIIOJIB30BaTbCsS pa3IMYHbIC
CKOpOCTH OOMEHa JaHHBIMH, ONTHMH3HPOBAHHBIC NS TTOAKIIOYCHHBIX K HEH WHIMBHYaJbHBIX
YAAIEHHBIX PaJUOMOIEMOB.

JKvBydecTh TEXHOJIIOTHUYECKON pasnoceT oOMeHa JaHHBIMU OOECIIEUHNBACTCS €€ apXUTEKTYpOil,
HO3BOJI$IIOHICI>1 IMMOJIHOCTBIO MJIM YaCTUYHO B3aUMHO IIEPCKPBIBATH OINICPATUBHBIC 30HELI C HO3I/IIII/H>'I
HECKOJIbKUX (OOBIYHO JBYX) COCEIHHMX 0a30BBIX CTaHIUNA. Takue pemeHus MTPeKpacHo
3apCKOMCHAOBAIN ce0s1 B PpacnpeaAcICHHbIX TCXHOJIOTHYCCKUX PpPaJUOCCTAX A IMOJABUKHBIX
00BEKTOB, KOTOPBIE Aeaylka OyaeT pag oOCyIUTh «B IPYTOi pa3 U B APYTOM MECTE» C TEMU, Y
KOT'0 9Ta TeMa BBI30BET KUBOW MHTEPEC, OOpAIIAUTECh.

Oka3pIBaloIMe CEepbe3HOE BIMSHHE Ha HAJEKHOCTh MapaMeTpbl OE30TKAa3HOCTH U
PEMOHTOIIPUTOAHOCTH,  SIBJISIOTCS ~ «YaCTHOM  COOCTBEHHOCTHIO» W HMHAMBHUAYAITBHOMN
XapaKTePUCTHUKON KOHKPETHOTO TEXHMYECKOTO CPEACTBA, TOITOMY UX HEOOXOJUMbIe 3HAYCHHS,
B MPUHIIUIIE, MOTYT OBITh JJOCTUTHYTHI B <OKEJIE3Ke» JJIs JIFOOBIX BUIOB paanoceTeld. XOTs U MpU
ATOM CJIelyeT MOHUMAaTh, YTO 000pyAOBaHUE I CETEH CBSI3U OOIIETro MOJIb30BaHUs U3HAYATBHO
pa3pabaThIBaeTCs W BBIMTYCKAETCSA C yUYETOM «TPEOOBAHHI OOJIBIIMHCTBA», TO €CTh OOBIYHBIX
«pu3ndyeckux JHI, OONbIIas YacTh KOTOPHIX O Kod(h(dHIMEeHTaX HAJAeKHOCTH HUKOTAA U
CJIBIXOM HE CIIBIXUBAJIA.

N eme ogHuM BaXKHBIM JJIEMEHTOM JIFOOOM PaJMOCETH SIBISETCS TOJHBIM KOHTPOJL 3a €€
(GYHKIIMOHUPOBAHUEM, KOTOPBIN o0OecrednBaeTcs MOJACHUCTEMON MOHHTOPHUHTA TEXHUYECKOTO
COCTOSIHHSI, TIO3BOJISIIOIIEH JOTIOJHUTEIFHO TOBBICUTh HAJEKHOCTH paboThl. B ceTsix oOrrero
MOJIb30BaHUS TaKOW AJIEMEHT 00s3aTeNIbHO MPUCYTCTBYET, HO €ro JCWCTBHUE PACIpPOCTPAHSIETCS
TOJIPKO Ha KIIIOYEBBIC KOMIIOHEHTHI CETH — CIyTHUKH-PETPAHCIATOPBI, a TaKXe Ha3eMHBIC
0a30BBIE CTAHIIMM U PETPAHCIATOPHL. B OTiHUYME OT MOCIEAHUX B TEXHOJIOTHYECKON pagroceTH
KOHTPOJTIO TOJIEKAT HE TOJIBKO 0a30BbI€ CTAHIIMM, HO U 000PYIOBaHNE TOAKITIOYCHHBIX K HUM
yAaNeHHBIX 00BEKTOB. UTO TO3BOIISET B OJIM3KOM K pealbHOMY MaciiTabe BpeMEHU MOHUTOPUTH
«37IOPOBBE» BCEX €€ YYACTHUKOB. Takue MOJCUCTEMBI YKe JT0Ka3alu CBOIO 3(P(HEKTUBHOCTH, HO
TYyT HMMEETCS OY€Hb XOPOILUMK TMOTEHUHAN JJIs Pa3BUTHS, B TOM YHCIE C HCIOJIb30BAaHUEM
HelpoceTH (TaKo MOJHOM B HACTOSAIIEE BPEMS TEXHOJIOTHH «MCKYCCTBEHHOTO HHTEIIJIEKTA ).

Hy BOT, Ha 3TON XW3HEYTBEPKAAKOUIEH HOTE MOXKHO M 3aBEPIINTHh HACTOSIIYIO CTAThIO O
B3aUMHOW JIIOOBM U KpENKOW JApykOe HHTEIEKTYaJbHOM SHEProceTH M TEXHOJIOTHYECKOM
paguoceTH ynpaBlIeHUs U cOOpa JaHHBIX, HO HE COOCTBEHHO TEMY, II0 KOTOPOW MHOrO€ €Ille He
ckaszaHo. [ ocraercs TOJIBKO ClelaTh

BBIBO/IbI:

HpI/I HCIIOJIb30BAaHNUN MaTEPHUAJIOB CChIIKA Ha caiiT 00s13aTeNbHa.
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1. CoBpeMeHHasi MHTEIJICKTyalbHash HHEProCeTh HE MOXKET CYLIECTBOBaTh OTAEIBHO OT
TEXHOJOTUYECKO PAJHOCETH yIpaBieHHs U cOOpa JaHHBIX, oOOecneyuBaroUmield ee
(YHKIMOHUPOBaHUE.

2. ObecnieunBarommasi paboOTy HMHTEIUIEKTYalbHOW HEProCeTH IOACHUCTeMa OOMEHa TaHHBIMH
JOJDKHA —00JaaTh  XapakTepUCTHKAMHM HAJEKHTOCTH, HE YCTYNAIOIIMMH aHAJIOTYMHBIM
XapaKTEePUCTHKAM JIPYTUX, UCIIOJIb3YEMBIX B €€ COCTAaBE MPOrPAMMHO-TEXHUYECKUX CPE/ICTB.

3. JlononaHMUTEeNbHAS HAIEKHOCTh (YHKIMOHMPOBAHUS M HKMBYYECTh TEXHOJIOTHYECKON
paguoceT  ympaBieHHs UM cOopa JaHHBIX JIOJDKHA O0ECHEeYMBATHCS IPUMEHEHHEM
COOTBETCTBYIOIIMX TEXHUYECKHMX W OPraHM3alMOHHBIX PEIICHHH, a TakkKe CHelHuaTbHBIMH
CpEe/CTBAMU MOHHUTOPHMHTA TEXHHYECKOTO COCTOSHHS, IMO3BOJISIONIMMU B PEKUME BpPEMEHH,
OJIM3KOM K pealbHOMY, KOHTPOJIMPOBATh €€ PaboTy U JIOKAJIN30BaTh COOU.

4. IlpencraBnsiercs 1enecooOpa3sHbBIM NMPUMEHEHHE Uil oOecriedeHust padoThl MEepCIIeKTUBHOM
MHTEJUIEKTYabHOM CETH YHEPTOCHAOKEHUSI COBPEMEHBIX PAaJHOMOJIEMOB YETBEPTOTO MOKOJICHHUS,
UCTIONIB3YIONIHX sl paOoThl IP-pOTOKOI M O3BOJNSIOMINX YAIEHHO OOHOBIISATH BCTPAUBAaEMOE
IPOrpaMMHO€E 0OecTieyeHue.
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